Intrinsic cardiac autonomic stimulation induces pulmonary vein ectopy and triggers atrial fibrillation in humans.
The induction of atrial fibrillation (AF) by pulmonary vein (PV) ectopy is well described. The triggers for these PV ectopy are not so well understood. The intrinsic cardiac autonomic nervous system (ANS) has been suggested as a potential upstream regulator that may cause PV ectopy and atrial fibrillation (AF). We hypothesized that activation of the ANS by high frequency stimulation (HFS) of atrial ganglionated plexi (GP) can initiate PV ectopy. During sinus rhythm in 12 patients undergoing ablation for paroxysmal AF, short bursts of HFS, synchronized to the local atrial refractory period, were delivered at presumed GP sites. Electrograms were recorded from catheters placed in the PV, coronary sinus (CS) and high right atrium (HRA). A total of 112 episodes of HFS were recorded, producing ectopic activity in 91 of 112 (81%) episodes. Of these 91 episodes, there were 46 episodes of isolated single ectopic beats, 5 episodes of double ectopic responses, 24 episodes of ectopy/tachycardia lasting <30 s, and 16 episodes of AF lasting >30 s. In 63 of 91 episodes, the PV catheter was placed adjacent to the stimulated GP, resulting in ectopy recorded earliest in the PV catheter in 48 of 63 (76%) episodes. In one patient, reproducible ectopy was shown to occur following AV nodal conduction delay in response to HFS. Without HFS, neither AV nodal conduction delay nor ectopy occurred. This study has demonstrated a direct link between activation of the intrinsic cardiac autonomic nervous system and pulmonary vein ectopy in humans.